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Structure of the integumentary surface of the dung beetle Copris ochus Motschulsky

and its relation to non-adherence of substrate particles

CHENG Hong' » SUN Jiu-Rong'» LI Jian-Qiac’ » REN Lu-Quan® (1. College of Life Seiences, Peking University, Bei-
jing 100871, China; 2. Research Institute for Agricultural Machinery Engineering> Jilin University of Technology-
130025, China)

Abstract: Undemstanding the integument structure of edaphic insects helps discover the unstickness mechanism of these

Changchun

insects and offer clues for bionics. Scanning electron microscopy ¢ SEM? was used to observe the structure of pits and se-
tae of the integument of the head, body and legs of the dung beetle, Copris ochus Motschulsky. Four kinds of simple pits
were found, that varied from one part of the body to another in their dimensions, types of rims and the length of a cen-
trally located. socketed seta. In addition, there were pits that had a mound in the center containing a central socketed
seta- and pits that lacked a central seta, but had a small one at the top of a semicircular rim. Simple pitss of one kind
or anothers occurred widely over the body. except for the ahdomen: pits with mounds were present on the prothotax, and
those with semicircular rims only on the tibia. There also were openings of ducts in the nodes of elytral grooves that often
contained accumulations of some substance. There was a variety of sizes and types of setae other than those associated
with pits: especially on the head and legs. The distribution and form of pits and setae forms unsmooth surface which min-
imize adherence of particles to body surface: but secretions and cuticular chemicals also may contribute to the non-adher-
ent properties of these insects.
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Fig. 1  Adults of the dung beetle, Copris ochus
A. Y male; B. BEtE female
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Table 1 The comparison of kinds and characteristics of integument depressions of Copris ochus
Pan = Wik G T G g i A% ()
" . Location Shape Depth .unges Edge Mound Seta
depression diameter
B, e
Nl A . R Hig e AR (15)
. head circulars 10~ 15 30~ 100 .
small pits smooth no centrally positioned
prothorax oblong
furrowed
U T 7 s % (60 - 160)
. mesothorax 10~ 15 60~ 115 .
large pits oblong smooth no centrally positioned
metathorax
& 7 £
MECREGE  WRNT  REE i o gs R = e (5200
basins femur circular to smooth no centrally positioned
cblong
M ATAE e piRC H A E (22 ~39)
. . 25~35 60 ~ 100 .
mammilate pits prothorax oblong smooth yes centrally positioned
SHEME AT e 10 100 130 =57 x fififsg (19 ~32)
arcuate pits tibia oblong arcuate rim no marginally positioned
ghig TERR S LU 2 3
longitudinal i nodal diffieult 3~4 il x x
elytron smooth no no
groove channels to measire
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1. L E AR (FikFiR) FBEMPE pits around the dorsal surface protrution (arrow) of a male head (100 x ) ;

2. HEMESK I ABEYIOK, Al W KB R pits on the dorsal surface of the head of a male to show the central setae with holes and cracks (400 x ) ;
3. AT RETEMBEREET R RERO L Mk BRMPBETRIL, KELHBRFEREZ KM ) posterior edge of a male’s
pronotum showing mammilate pits and plain pits (small arrow) , large arrow indicating the edge and the direction in which the holes point (100 x ) ;

4. BEHRTEEREEZOMEB (FikamPRER) B K mammilate pits of a male’s pronotum showing its mound (arrow) bearing a seta (2 000 x ) ;
5. MEYERT I RMBE T RAFFL (Fik) KIE a central seta of a pit on a female’s pronotum showing its hole (arrow) in its base (2 200 x ) ;

6. A 2 BE 5 B8 T 6 (B JE MBS shallow basins below the subdorsal ridge on the ventral surface of the foreleg femur of a male (250 x )
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7. MR RERTEEEUFEERENZ (Fik) MERKEMEA arcuate pits on the ventral surface of the foreleg tibia of a male showing the elevat-
ed semicircular rims (arrow) on the medial edge (250 x ) ;

. IR ENEWMEMMNRMTREERIE (H k) dorsal surface of the base of the foreleg femur of a dung beetle showing the spongy texture of the in-
tegument and short setae (arrow) (1 600 x ) ;

9. AR EHRRAB R EZKRPRILE (FFLFxR), A LMARIFLIEBK longitudinal node grooves and the channel in the nodes in the elytron of a
male (130 x ), right above is the hole in the groove (12 000 x );

10. HEVE B3 E 1 S 2 1 £ 851K Z) 2 plates and seta on the lateral edge of the elytron of a male (1200 x );

11. BEVE B SR SR 15 BRI E setae on the lateral edge of the elytron of a female (1 600 x )



